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Objectives:
Carbon nanotubes have many emerging technological uses, from strengthening lightweight composite materials to reducing voltage requirements in field-emission displays. Companies such as IBM and Intel have substantial research efforts aimed at the more complex task of building transistors and computer processors from nanotubes. Research under this proposal addresses one of the important requirements for achieving that vision: understanding and modifying electron flow in one-dimensional systems (carbon nanotubes) by local gating, to create transistors.
Status of effort:
As 
Accomplishments:
1. Locally-gated nanotube devices have been fabricated 100 or more at a time, in a manner that may lead the way to scalable devices. After growth of nanotubes at an array of locations, contacts and gates are deposited without a time-consuming and laborious search for nanotubes. Our yield of working devices is roughly 30%. We expect this could be enhanced dramatically by using tailored catalyst (iron nanoparticles) and any of several established techniques for aligning nanotubes during growth (e.g. electric field, gas flow.)
2. The silicon substrates we (and many of our colleagues) were using as large-area gates for nanotubes were shown to contribute to hysteresis in electrical measurements at low temperature due to insufficient doping. Also, oxides grown by the wafer vendors had very low breakdown voltage. We obtained more heavily doped substrates (5 milliohm cm) and learned to grow our own high-quality oxides at the Stanford Nanofabrication Facility. This has benefited projects on both my AFOSR grants, as well as early work on the newly-exciting material graphene (a single sheet of graphite.)
